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[Name of the Document] Specification 
CI. Title of the Invention] 

METHOD OP GROWING GALLIUM NITRIDE CRYSTAL 

[2. Claim] 

A method of growing a gallium nitride crystal, 
comprising the steps of: 

cooling a solution containing a composition 

TJilT^ " t tm ° aPhere ° f ia o« establishing a thermal 

gradient in the solution; and 

using indium as a solvent. 
£3. Detailed Description of the Invention] 

„ „ ThS present invention generally relates to a 
method of growing a gallium nitride (GaN) crystal. 

h« v i« b33ed com P° s±t ion semiconductor GaN 

lilht 3 : h ° ldS Pr ° mlSe " a m — ial *>* blue 

light emitting device. m order to manufacture a GaN 

--crystal, a method according to a Ga-HCl- N H 3 gas-phase 

disproportionate process is conventionally adopted I n 

the same manner as the other IE - V ba8e d composition 

semiconductor used as a material for light emitt^ d^ceT 

however, a liguid-phase crystal growth is most favorable to 

Impur^ qUal±ty CryStal W±th 1SSS d6feCt ^ —trolling 

se^ T CryStal ° f Ga and V based composition 

semiconductor in which Ga is used as a solvent is not put into 
Practical use in a case of growing GaN crystal since the met 
includes difficulties described below: 

® The solubility of GaN to Ga is extremely low in 

a temperature (lower than 1200 <C> for a normal liquid-phase 
crystal growth. Hence, GaN hardly grows in a "method o" 

tsTZIZ T solution - Further - in th * - 

establishing a thermal gradient in the solution so as to grow 
a crystal at a lower i--™,,- grow 

lower temperature part according to a 
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difference of the „kj i *. 

fl6 solubility, an extremely lono ti»» 
necessary to obtain a crystal havi „„ , 

use . crystal having a size sufficient for 

(2) 

If the temperature is further r *i~~* *. 
the solubility of GaN to Ga GaN de increase 
prevent g=n * decomposes. m order to 

necessary ^ « atmosphere of N h 3 is 

(3) 

an. high de „;; t 7 0 r ; t: th ™ spnece ° f * hi * h 

that POiyory.tai g .h' SOl " ant 53 rM °" Wi " » H > " 

„„„„ P ° iV ° rystal rapidly grows, whereaa. i ar a. 

grow the polycrystal GaN. 
i. to p rov -T° rdlngly ' *" ° b:iaC,: ° f P"a.nt invention 

A= u r t :r: n : h r;r;:.r rain " in9 the ab ~ e — - 

Phase, ".onocrystsl is grown from liquid 

inventor round a" /.Tf 3 ° f e ** 8ri — the 

«t iouna a fact in that the solubilitv of r*M +-~ t > 
the atmosphere of NH 3 is extr^i D ""y °* to Ir > in 

to Ga at th. extremely greater than that of GaN 

of growing GaN T — • ^ is P , 0vid * d 

a .rnrnrj? h rr crystai from iiqu±d phase * y ^ ^ 

in details th a r° SPhere ° f NH3 " The method " described 
m details through embodiments below. 

Embodiment l 

-to a nori^rrnri:;:^ rz::^ r in 

2 In The 3 13 PI °^ a ° n * 9 " Ph "° auoatrate hoider 

=ov.r a substrate 6 provided on the hoider 2 with In 
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solution 5. And then, the above describe «. 

uZT ra ~ GaN sroun on the sapphi " — 1 0 cvo": 

lav H r " Ult °* 100 - mi " ut - growth, a transparent growth 

layer havmg a thickness of approximated 10 „ , * 

Whan Impurity Is „ ot adH — pp *° xlma tely 10 urn is obtained. 

* carrier thi.V GaN ar ° V " :h la ^ r ha «»9 

^oLint r " ° f 1 x io " o -- 3 - 

reaction tubTV" " °/ 2 ^ * -«ical .guart, 

-tical guarta rartron 'tu/. "Z " ' ^ ^ ^ 
having a diameter of 8 mm \„ . * qUa "* «» oibl « » 

.ub.t M tl.H v s J , r " Perln9 a b °"om thereof, 

and then the oat l °° ° f *" P ° Wd ' r 9 

-art "laotio'n tlrr 0 ^ 8 ^ ^ 
oy an external heater 9 ^".V""" 0 " ^ ' ^ ^"^ 
m the guartz reaction tune 7 i temp «" u " attribution 
the guartz crucible a ia ^ t " " *" '" The "' 

the top of the " * SP ° ed ° f 1 Wh< ><" f 

top of the guartz reaction tube 7 .» „ = » 

monocrystal 10 fro™ * k ^ tC 9row GaN 

a result of . , T ^ ° f th " qUar " cruclb le e. As 

la obteLlt 9r0 " th ' " 9ree " iah "-parent crystal 

embodiment, Vn ^T^T^^ ^ " b ~ 

a solvent ia described, but ^^""^LT^V" " 
Alloy including <jo * « limited to in. 

as the solvent Zs^lZ^ ** °* X " ~* «"« 

* in Ga, In Ge, m-si, m-Sn, and the like. 

M. Brief Description of the Drawings] 

FIG. 1 is a view schematically illu»+ • 
configuration of a GaN liouid ^ illustrating a 

liquid phase growth apparatus 
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according to an embodiment of i-h- 

FIG. 2 l3 a " PreSSnt 4 »~t±on, 

configuration Qf a 3 G a aN V1 ^ -^matlcally Illustrating a 

according to another embodimenTof J^" """^ aPParatu - 
FIG. 3 is a t™ ^ ° f thS Prese ^ invention; and 

.uart, reaction t ube i ; t r e Ta e ;r Ur6 diSt ^— ^p h of a 

the 1-quxd phase growth apparatus. 

[Description of the 

1: Quartz React / Ref *-*nce Numerals] 
w aitz Reaction Tube 

2: Substrate Holder 
3 : Port 
4 - Heater 

5: In-GaN Solution 

6: Substrate 

7: Quartz Reaction Tube 

8- ' Quartz crucible 

9- " In-GaN Solution 
10: GaN Crystal 



4 



